With the recent development in advanced sensing technology, processing capability, memory capacity, and battery innovations, modern wireless devices become increasingly aware of the conditions of their components and the surrounding environment. Based on learning results, a cognitive wireless device is able to reconfigure its operation dynamically and allocate resources efficiently to improve performance. In addition, cooperation among networked peer devices enables them to make intelligent adaptations based on the aggregated learning results to optimize the whole network performance.
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A cognitive radio is an intelligent radio that can detect available frequency bands in its vicinity and reconfigure its transceiver parameters adaptively. Several of the selected papers investigate algorithms such as spectrum sensing, access control, and interference suppression that allow secondary users (SUs) to exploit the transmission opportunities in the primary network. S. S. Ali et al. propose new spectrum sensing methods in a multiantenna setting by weighting all eigenvalues of the covariance matrix, with the goal of detecting the existence of primary users (PUs) more effectively. SUs can choose one of few proposed weighting schemes depending on what prior information about PU is available. When a PU-vacant channel is detected in a cognitive radio network, traffic from SUs needs to be regulated to allow multiple cognitive radios to coexist in the same spectrum band. Y. Zhao et al. propose an access control scheme for prioritized traffic from SUs. They use a discrete-time queuing model to analyze the system performance and derive a dynamic access threshold for the SU packets with lower priority according to actual network status. D. Zhang et al. develop a rankconstrained beamforming algorithm for underlay multipleinput multiple-output (MIMO) cognitive radio networks. The proposed design aligns the interference caused by SUs into a reduced-dimensional subspace. At the same time, the PUs' receivers select the optimal precoding and receiving beamforming matrices to minimize the dimension of the interference.
Cooperative relaying can improve throughput and energy efficiency in wireless communications through additional spatial and spectrum diversity at the relay node. N. Cao et al. compare two strategies of cooperative relay, that is, decodeand-forward relaying and amplify-and-forward relaying, and their outage performance in cognitive radio systems. They propose the concept of rate decaying factor and use it to derive the SUs maximum SNR of these two relay strategies in a PU-occupied channel. Y. Yao et al. consider energyharvesting relay nodes that can transform received RF signal into stored energy. In such systems, the sender first allocates its transmission power to simultaneously transmit information and transfer power to the relay, which then forwards the information to the destination using harvested energy. Through joint optimization of the power splitting and time switching ratios, the network throughput is maximized.
